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REQUEST FOR FILING NATIONAL PHASE OF 
PCT APPLICATION UNDER 35 U.S.C. 371 AND 37 CFR 1.494 OR 1.495 

To: Asst. Commissioner of Patents (Our Deposit Account No. 03-3975 

and Trademarks 

Washington, D.C. 20231 



TRANSMITTAL LETTER TO THE UNITED STATES Atty Dkt: PM 266043 



DESIGNATED/ELECTED OFFICE (DOyEO/US) m 
From: Pillsbury Madison & Sutro LLP, IP Group: Date: January 31, 2000 



Tills is a REQUEST for FILING a PCT/USA National Phase Application based on: 



International Application 

PCT/EP98/04614 

H country code 



International Filing Date 



23 July 1998 ^ 

Day MONTH Year 



Earliest Priority Date Claimed 

1 August 1997 ^ 

Day MONTH Year 

(use item 2 if no earlier priority) 
Measured from the earliest priority date in item 3, this PCT/USA National Phase Application Request is being 
filed within: 

(a) □ 20 months from above item 3 date (b) Kl 30 months from above item 3 date, 

(c) Therefore, the due date ( unextendable) is February 1 , 2000 



^ 5. Title of Invention PROCESS FOR THE APPLICATION OF A PROTECTIVE DECORATIVE LAMINAR 
T ^ STRUCTURE 

J 6. Inventor(s) BLUM, et al 

a Applicant herewith submits the following under 35 U.S.C. 371 to effect filing: 

7. ^ Please immediately start national examination procedures (35 U.S.C. 371 (f)). ^ 

8. Da copy of the international Application as filed (35 U.S.C. 371(c)(2)) is transmitted herewith (file if in 
English but, if in foreign language, file only if not transmitted to PTO by the International Bureau) including: 

a. □ Request; 

b. □ Abstract; 

c. pgs. Spec, and Claims; 

d. sheet(s) Drawing which are □ informal □ formal of size □ A4 □ 11" 

9. K A copy of the international Application has been transmitted by the International Bureau. 

10. A translation of the International Application into English (35 U.S.C. 371(c)(2)) 

a. is transmitted herewith including: (1) □ Request; (2) ^ Abstract; 

(3) 29 pgs. Spec, and Claims; 

(4) sheet(s) Drawing which are: 

□ informal □ formal of size □ A4 □ 1 1" 

b. □ is not required, as the application was filed in English. 

c. □ is not herewith, but will be filed when required by the forthcoming PTO Missing Requirements 

Notice per Rule 494(c) if box 4(a) is X'd or Rule 495(c) if box 4(b) is X'd. 

d. □ Translation verification attached (not required now). 



09A63$8io,3 

RE: USA National Filing of PCT/EP98/04614 4 20 ReC'Cl PCT/PTD 3 1 JAN 2W10 

11. . Kl PLEASE AMEND the specification before its first line by inserting as a separate paragraph: 

a. S -This application is the national phase of international application P CTyEP98/04614 

filed July 23, 199 8 which designated the U.S.- 

b. □ —This application also claims the benefit of U.S. Provisional Application No. 

60/ filed .- 

12. □ Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 

371(c)(3)), i.e., before 18th month from first priority date above in item 3, are transmitted 
herewith (file only if in English ) including: 

13. PCT Article 19 claim amendments (if any) have been transmitted by the International Bureau 

14. □ Translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)), i.e., of 

claim amendments made before 18th month, is attached ( required by 20th month from the date in 
item 3 if box 4(a) above is X'd. or 30th month if box 4(b) is X'd. or else amendments will be 
considered canceled ). 

15. A declaration of the inventor (35 U.S.C. 371(c)(4)) 

a. ^ is submitted herewith ^ Original □ Facsimile/Copy 

b. □ is not herewith, but will be filed when required by the forthcoming PTO Missing Requirements Notice 

per Rule 494(c) if box 4(a) is X'd or Rule 495(c) if box 4(b) is X'd. 

16. An International Search Report (ISR): 

a. Was prepared by □ European Patent Office □ Japanese Patent Office □ Other 

b. K has been transmitted by the international Bureau to PTO. 

c. □ copy herewith (_ pg(s).) □ plus Annex of family members (_ pg(s).). 

17. International Preliminary Examination Report (IPER): 

a. Kl has been transmitted (if this letter is filed after 28 months from date in item 3) in English by the 

International Bureau with Annexes (if any) in original language. 

b. □ copy herewith in English. 

c. 1 □ IPER Annex(es) in original language ("Annexes" are amendments made to claims/spec/drawings 

during Examination ) including attached amended: 

c. 2 □ Specification/claim pages # claims # 

Dwg Sheets # 

d. □ Translation of Annex(es) to IPER ( required by 30**^ month due date, or else annexed 

amendments will be considered canceled ). 

1 8. Information Disclosure Statement including: 

a. □ Attached Form PTO-1449 listing documents 

b. □ Attached copies of documents listed on Form PTO-1449 

c. A concise explanation of relevance of ISR references is given in the iSR. 

19. □ Assignment document and Cover Sheet for recording are attached. Please mail the recorded 

assignment document back to the person whose signature, name and address appear at the end of 
this letter. 

20. □ Copy of Power to lA agent. 

21 . □ Drawings (complete only if 8d or 1 0a(4) not completed): _ sheet(s) per set: □ 1 set informal; □ 

Formal of size □ A4 nil" 

22. □ (No.) Verified Statement(s) establishing "small entity" status under Rules 9 & 27 

23. Priority is hereby claimed under 35 U.S.C. 1 19/365 based on the priority claim and the certified copy, both 
filed in the International Application during the international stage based on the filing 

in (country) GERMANY of: 

Application No. Filing Date Application No. Filing Date 

(1) 197 33 312.5 August 1, 1997 (2) 

(3) (4) 

(5) (6) 



See Form PCT/IB/304 sent to US/DO with copy of priority documents. If copy has not been 
received, please proceed promptly to obtain same from the IB . 



RE: USA National Filing of PCT/EP98/04614 
24. Attached: 
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Preliminary Amendment: attached 



25.5 Per Item 17.c2, cancel original pages # , claims # , Drawing Sheets # 

26. Calculation of the U.S. National Fee (35 U.S.C. 371 (c)(1)) and other fees is as follows: 

Based on amended claim(s) per above item(s) □ 12, □ 14, □ 17, ^ 25, □ 25.5 (hilite) 

Total Effective Claims 10 minus 20 = 0 x $18/$9 = $0 966/967 

Independent Claims 1 minus 3=0 x $78/$39 = $0 964/965 

If any proper (ignore improper) Multiple Dependent claim is present, add$260/$1 30 +0 968/969 

BASIC NATIONAL FEE (37 CFR 1 .492(a)(1)-(4)): BASIC FEE REQUIRED, NOW -^-^^^ 

A. If country code letters in item 1 are not "US","BR"."BB"."TT"."MX"."IL" "NZ". "IN" or "ZA" 

1 See item 16 re: 'J' 

i 1. Search Report was not prepared by EPO or JPO add$970/$485 960/961 

2. Search Report was prepared by EPO or JPO add$840/$420 +840 970/971 

: SKIP B. C. D AND E UNLESS country code letters in item 1 are "US"."BR"."BB"."TT"."MX"."IL". "NZ". "IN" or "ZA" 
!: 4f 

^ □ B. If USPTO did not issue both International Search Report 

y(X) (ISR) and (if box 4(b) above is X'd) the international add$970/$485 +0 960/961 

* Examination Report (IPER), 

(o nly) 

-l(one}^ □ C. If USPTO issued ISR but not IPER (or box 4(a) above is 

^Mof) X'd), add$690/$345 _+0 958/959 

:J(these) 

*( 4)-* □ D. If USPTO issued IPER but IPER Sec. V boxes not all 3 

^(boxes) YES, add$670/$335 _+0 956/957 

□ E. If international preliminary examination fee was paid to 

USPTO and Rules 492(a)(4) and 496(b) satisfied (IPER 962/963 
Sec. V all 3 boxes YES for all claims), add $96/$48 _+0 

27. SUBTOTAL = $840 

28. If Assignment box 19 above is X'd, add Assignment Recording fee of — $40 +0 (ssi) 

29. Attached is a check to cover the TOTAL FEES $840 

Our Deposit Account No. 03-3975 

Our Order No. 71461 I 266043 

c# \ ivj# 

CHARGE STATEMENT : The Commissioner Is liereby authorized to charge any fee specifically authorized hereafter, or any missing or insufficient fee(s) filed, or asserted to be 
filed, or which should have been filed herewith or concerning any paper filed hereafter, and which may be required under Rules 1 6-18 and 492 f missing or insufficient fee only ) now 
or hereafter relative to this application and the resulting Official document under Rule 20, or credit any overpayment, to our Account/Order Nos. shown above for which purpose a 
duplicate copy of this sheet is attached. 

This CHARGE STATEMENT does not authorize charge of the issue fee until/unless an Issue fee transmittal form Is filed 

Pillsbury Madison & Sutro LLP 
Intellectual Property Group 

1100 New York Avenue, NW By Atty: Ruth N. Morduch Reg. No. 31044 

Washington, DC 20005-3918 Sig: fL^^^J • A\M\^AA^Jy^ Fax: (202)822-0944 

Tel: (202) 861-3000 Tel: (202)861-3617 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

BLUM et al. Group Art Unit: unknown 

Appln. No. 09/unassigned Examiner: unassigned 

Filed: Herewith 

For: PROCESS FOR THE APPLICATION OF A PROTECTIVE 
AND DECORATIVE LAMINAR STRUCTURE 

January 31, 2000 

PRELIMINARY AMENDMENT 

Hon. Commissioner of Patents 

and Trademarks 
Washington, D.C. 20231 

Sir: 

Prior to examination, please amend the above-identified application as 
follows. 

IN THE SPECIFICATION: 

Page 1 , line 3, insert the following centered heading: 
-FIELD OF THE INVENTION-; 
line 8, insert the following centered heading: 

-BACKGROUND OF THE INVENTION-; and 
line 35, insert the following centered heading: 
-SUMMARY OF THE INVENTION-. 
Page 4, line 8, insert the following centered heading: 
-DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS-. 
Page 28, line 1 , change " Patent Claims " to -WHAT IS CLAIMED IS-. 



BLUM et al. - New U.S. Patent Appln. 



Page 30, line 1, change " Abstract " to the following centered heading: 
--ABSTRACT OF THE DISCLOSURE-. 

IN THE CLAIMS: 

Please amend the claims as follows: 

Claim 1 , line 3, change "characterised in that" to -without using spray 
application, wherein-. 

line 8, delete "without spraying". 

Claim 2, line 1 , change "characterised in that" to -wherein-. 

Claim 3, lines 1 and 2, change "or 2, characterised in that" to -wherein-. 

Claim 4, lines 1 and 2, change "any one of claims 1, 2 or 3, characterised in 
that" to -claim 1 , wherein—. 

Claim 5, lines 1 and 2, change "any one of claims 1 to 4, characterised in 
that" to -claim 1 , wherein-. 

Claim 6, lines 1 and 2, change "any one of claims 1 to 5, characterised in 
that" to -claim 1 , wherein-. 

Claim 7, lines 1 and 2, change "any one of claims 1 to 5, characterised in 
that" to -claim 1, wherein-. 



BLUM et al. - New U.S. Patent Appln. 



Claim 8, lines 1 and 2, change "any one of claims 1 to 7, characterised in that 
it is used for" to --claim 1, comprising--. 

Claim 9, line 2, change "any one of claims 1 to 8" to -claim 1~. 

Claim 10, line 3, change "any one of claims 1 to 8" to -claim 1-. 



The amendments to the specification were made to add the subheadings 
required by Patent Office practice. 

The amendments to the claims were made to eliminate the multiple 
dependencies. No new matter was intended to be added, nor is any new matter 
believed to have been added. Accordingly, an early action on the merits is earnestly 
solicited. 



RNM/lmr 

1100 New York Avenue, N.W. 
Ninth Floor - East Tower 
Washington, D.C. 20005-3918 
Tel: (202)861-3000 



REMARKS 



Respectfully submitted, 



PILLSBURY MADISON & SUTRO LLP 




Ruth N. Morduch 
Reg. No. 31,044 
Tel: (202)861-3617 
Fax: (202)822-0944 
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Pr ocess for the ap-plication of a protective and decorative 
laminar structure 

This invention relates to a process for providing the 
5 surface of electrically conductive three-dimensional 
substrates with a protective and decorative laminar 
structure and to the resultant laminar structures. 

Modern automotive original lacquer coatings usually consist 
10 of a base coat/clear topcoat lacquer coating, which is 
applied onto a body which has been electrophoretically 
primed and coated with surfacer. In such coatings, the 
surfacer, base coat lacquer and clear lacquer are applied 
by spraying. Large quantities of problematic lacquer sludge 
15 are formed during the spray application in the lacquer 
coating process. The lacquer coating process demands 
elaborate logistics on the part of the vehicle manufacturer 
due not only to the multiple lacquer layers of different 
lacquer materials to be applied but also to the numerous 

2 0 shades in which some of the lacquer layers are produced. 

The base lacquer layers are thus applied in various 
different shades, as are the surfacer layers too by many 
automotive manufacturers. 

25 In the Federal Republic of Germany, for example, vehicles 
marked as taxis are of a prescribed shade. Vehicles which 
have been used as taxis are difficult to sell as they can 
be recognised as former taxis. For this reason, convention- 
al cars not painted in the taxi shade have been provided 

3 0 with a bonded plastic film of the taxi shade which hides 

the actual shade of the multi-layer lacquer coating. This 
film may subsequently be removed once the taxi has 
completed its service, so revealing the actual lacquer 
coating again. 

35 

The object of the invention is to provide a logistically 
straightforward process which avoids lacquer waste and 
permits the surface of three-dimensional substrates, in 
particular motor vehicles, to be provided with a protective 



coating and decorative finish. In particular, it should be 
possible to perform the process in an environmentally 
friendly and efficient manner. 

5 It has been found that this object may be achieved by a 

process for the production of a three-dimensional substrate 
provided with a protective and decorative laminar 
structure, which process is characterised in that a primer 
layer of a coating composition (I) which is electrically 

10 conductive in the stoved state is applied without spraying 
onto an electrically conductive substrate and stoved, 
whereupon a substrate not yet in the desired three- 
dimensional shape is shaped, whereupon a second coating 
layer of an electrophoretically depositable coating 

15 composition (II) is electrophoretically deposited and 
stoved and whereupon a plastic film is applied. 

In the process according to the invention, the conductive 
primer layer is in particular applied by brushing, roller 

20 application, dipping or flow coating. The conductive primer 
layer is particularly preferably applied using the coil 
coating process, by autophoretic deposition or 
electrophoretic deposition. The conductive primer layer may 
be applied onto the entire surface, i.e. both sides, of the 

25 substrate. The substrate may be in the desired three- 
dimensional shape even before application of the primer 
layer. It is also possible not to shape the substrate 
three-dimensionally until the conductive primer layer has 
been applied and stoved, wherein it has optionally 

3 0 previously been stamped or cut. Shaping may be achieved by 
the usual processes familiar to the person skilled in the 
art f or' the particular substrate, for example by deep 
drawing. The substrate may also be in the form of 
individual components which may be combined into an 

35 assembly before application of the second coating layer, 
wherein the individual components may already have been 
provided with the primer layer. 



Various coating compositions (I) may be used to apply the 
coating layer which is electrically conductive in the 
stoved state, wherein no spray application methods are used 
according to the invention. 

5 

A first preferred embodiment of the present invention 
comprises a process for the production of a protective and 
decorative laminar structure on a three-dimensional, 
electrically conductive substrate, in which a primer layer 

10 of a primer coating composition (la) which is electrically 
conductive in the stoved state is applied onto both sides 
of a sheet metal coil using the coil coating process and 
stoved, sheet metal components are subsequently stamped out 
from the coil and shaped by deep drawing and optionally 

15 joined together into an assembly, whereupon a second 

coating layer of an electrophoretically depositable coating 
composition (II) is electrophoretically deposited and 
stoved and whereupon a plastic film is subsequently 
applied. 

20 

A second preferred embodiment of the present invention 
comprises a process for the production of a protective and 
decorative laminar structure on a three-dimensional, 
electrically conductive substrate having an 

2 5 autophoretically coat able surface, in which a primer layer 
of an electrophoretically depositable coating composition 
(lb) which is electrically conductive in the stoved state 
is autophoretically deposited and stoved, whereupon a 
further coating layer of an electrophoretically depositable 

30 coating composition (II) is electrophoretically deposited 
and stoved and whereupon a plastic film is subsequently 
applied. 

A third and particularly preferred embodiment of the 
35 present invention comprises a process for the production of 
a protective and decorative laminar structure on a three- 
dimensional, electrically conductive substrate, in which a 



4 



primer layer of an electrophoretically depositable coating 
composition (Ic) which is electrically conductive in the 
stoved state is electrophoretically deposited and stoved, 
whereupon a further coating layer of an electrophoretically 
5 depositable coating composition (II) other than (Ic) is 
electrophoretically deposited and stoved and whereupon a 
plastic film is subsequently applied. 

In the first preferred embodiment of the process according 
10 to the invention, a primer layer of a primer coating 

composition (la) is produced of such a film thickness that 
an electrically conductive coating layer is obtained in the 
stoved state . After stamping and shaping of the sheet metal 
components primed in this manner and optionally joined 
15 together into an assembly, in particular an automotive 
body, the second layer may then be applied by 
electrophoretic deposition from an electrophoretically 
depositable aqueous coating composition (II) . 

20 The primer coating compositions (la) in particular comprise 
liquid coating compositions which may be applied by the 
coil coating process. The coating compositions may be 
aqueous or based on organic solvents. They may be 
physically drying. They are generally crosslinkable by the 

25 formation of covalent bonds. The coating compositions may 
be self -crosslinking or extrinsically crosslinking systems. 

The primer coating compositions (la) usable for the 
production of the primer layer in the process according to 

3 0 the invention contain one or more film- forming binders. 
They may optionally also contain crosslinking agents, in 
particular in the event that the binders are not self- 
crosslinking or are physically drying or thermoplastic. No 
particular restrictions apply to either the binder 

35 component or the crosslinking agent component; resins 

conventional in lacquers and familiar to the person skilled 
in the art may be used. Polyester, polyurethane, epoxy 



5 

and/or polymer resins may, for example, be used as the 
film- forming binders. 

Selection of the optionally present crosslinking agent is 
5 determined by the functionality of the binders, i.e. the 
crosslinking agents are selected from among conventional 
crosslinking agents familiar to the person skilled in the 
art in such a manner that they have a reactive 
functionality complementary to the functionality of the 

10 binder. Examples of such complementary functionalities 
between binders and crosslinking agents are: 
hydroxyl/methylol ether, hydroxy 1 /blocked isocyanate . 
Providing that they are mutually compatible, two or more 
such complementary functionalities may simultaneously be 

15 present. The crosslinking agents optionally used in the 
primer coating compositions (la) may be present 
individually or as a mixture. 

It is preferred in the process according to the invention 

2 0 for the primer coating compositions (la) applied in the 

coil coating process to contain constituents which confer 
electrical conductivity and impart to the primer layer in 
the stoved state a sufficiently low specific resistance, 
generally of below 10^ Q cm, for example between 10-^ and 
25 10^ Q cm, for the electrophoretic deposition of a further 

coating layer of an electrophoretically depositable coating 
composition (II) . This also ensures that the primer coating 
layer is spot-weldable . Examples of such components which 
confer electrical conductivity are particulate electrical 

3 0 conductors or semi-conductors, as are conventional for this 

purpose and familiar to the person skilled in the art, for 
example iron oxide black, graphite, conductive carbon 
black, metal powders, for example of aluminium, zinc, 
copper or stainless steel, molybdenum disulfide, special 
3 5 conductive pigments based on mica flakes, for example mica 
flakes coated with ant imony- doped tin dioxide. The 
constituents which impart electrical conductivity are 



present in the primer coating composition (la) in a 
quantity such that the desired specific resistance of the 
primer coating layer in the stoved state is achieved. 
Relative to the solids content of the primer coating 
5 composition (la) , the proportion of the constituent or 
constituents which impart (s) electrical conductivity is, 
for example, between 1 and 3 0 wt . % . The proportion may 
readily be determined by the person skilled in the art; it 
is dependent, for example, on the specific weight, specific 
10 electrical conductivity and particle size of the 

constituents used to impart electrical conductivity. One or 
more of these constituents may be present in combination. 

The primer coating compositions (la) may contain pigments 
15 and/or extenders. Pigments or extenders which may be 
considered are, for example, conventional inorganic or 
organic pigments and/or extenders . Examples are carbon 
black, titanium dioxide, iron oxide pigments, kaolin, 
talcum, silicon dioxide and in particular anti -corrosion 

2 0 pigments, such as zinc chromate, strontium chromate, lead 

silicate, zinc phosphate, aluminium phosphate, strontium 
aluminium polyphosphate hydrate. 

The primer coating compositions (la) may furthermore 
25 contain conventional additives. Examples of these are 
conventional lacquer additives, such as wetting agents, 
dispersion auxiliaries, emulsifiers, levelling agents, 
corrosion inhibitors, anti-foaming agents and in particular 
lubricants, for example waxes such as polyethylene wax, 

3 0 molybdenum disulfide, graphite. 

Primer coating compositions (la) suitable for the 
production of primer layers, applicable using the coil 
coating process and containing no special or adequate 
35 quantities of constituents which impart electrical 

conductivity, are those, from which primer layers may be 
produced while retaining a low dry film layer thickness of 



for example 1 to 3 iim, which exhibit sufficient electrical 
conductivity in the stoved state for deposition of a 
subsequent coating layer of an electrophoretically 
depositable coating composition {II) and, preferably, also 
5 spot-weldability . 

The primer coating compositions (la) preferably usable for 
the production of primer layers, applicable using the coil 
coating process and which may be applied in greater dry 

10 film thicknesses of for example 2 to 15 /xm, preferably of 3 
to 10 /xm by virtue of their content of constituents 
conferring electrical conductivity, are those coating 
compositions from which primer layers may be produced which 
exhibit a sufficiently low specific electrical resistance 

15 for the deposition of a subsequent coating layer of an 
electrophoretically depositable coating composition (II) 
and which are preferably spot-weldable . 

Substrates used for the first embodiment of the process 
2 0 according to the invention are metal sheets wound into 
coils, for example having a sheet thickness typical for 
bodywork construction of 0.7 to 1.3 mm, for example made 
from iron, zinc, aluminium or corresponding alloys. 
Galvanised sheet metal, for example galvanised sheet steel 

2 5 is preferred. The metal surfaces may be pretreated, for 

example by phosphating, and optionally be provided with 
passivation. 

In the coil coating process, the primer coating composition 

3 0 (la) is rolled onto both sides of the sheet metal 

substrate. If the primer coating composition (la) is one 
which contains no special constituents which confer 
electrical conductivity, it is applied in a sufficiently 
low dry film thickness to ensure sufficient electrical 
3 5 conductivity for electrophoretic deposition of a further 

coating layer of an electrophoretically depositable coating 
composition (II), i.e. of a dry film thickness which is not 
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yet electrically insulating, for example in a dry film 
thickness of 1 to 3 ju,m. If, in contrast, it is a primer 
coating composition (la) preferred in the process according 
to the invention which contains constituents conferring 
5 electrical conductivity which impart a sufficiently low 
specific resistance to the first coating layer in the 
stoved state for electrophoretic deposition of a further 
coating layer of an electrophoretically depositable coating 
composition (II) , the primer coating composition (la) is 

10 applied in a dry film thickness of, for example, 2 to 
15 /xm, preferably of 3 to 10 /xm. Stoving of the primer 
coating layer proceeds rapidly, for example within 3 0 to 
6 0 seconds, at elevated temperature, for example at 3 00 to 
370°C, wherein maximum object temperatures (PMT, peak metal 

15 temperatures) of, for example, between 200 and 2 60 °C are 
achieved, which stoving may proceed, for example, in a 
convection oven. 

Sheet metal components of the desired shape are 
2 0 conventionally stamped and then shaped, for example by deep 
drawing, from the metal coil provided on both sides with 
the stoved primer layer. The shaped components may then, 
optionally with components made from other materials, be 
joined together into an assembly, in particular a vehicle 

2 5 body, for example by adhesive bonding and/or clinching 

and/or bolting and/or preferably welding, for example spot 
welding. The components made from other materials may, for 
example, be differently coated or uncoated metals or 
plastics, preferred components being those having a 

3 0 conductive and electrophoretically coatable surface. 

In the second preferred embodiment of the process according 
to the invention, a primer layer of an autophoret ically 
depositable coating composition (lb) is autophoret ically 
3 5 deposited and stoved, wherein in the stoved state an 

electrically conductive coating layer is obtained. The 
second layer may then be applied by electrophoretic 
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deposition from an electrophoretically depositable aqueous 
coating composition (II) . 

Autophoretically depositable coating compositions (lb) 
5 which are known per se may be used as the autophoretically 
coating compositions (lb) , wherein these compositions 
contain constituents which impart to the primer layer in 
the stoved state a sufficiently low specific resistance for 
electrophoretic deposition of a further coating composition 
10 of an electrophoretically depositable coating composition 
(II) . 

The autophoretically depositable coating compositions (lb) 
are coating compositions based on aqueous binder 

15 dispersions having a negative surface charge of the binder 
particles. By virtue of their generally acidic pH value of 
for example between 1 and 6, preferably between 1.5 and 
5.0, and their generally oxidising nature, autophoretic 
lacquers are capable of attacking sufficiently non-noble 

20 metal surfaces, so liberating the corresponding metal ions. 
If this results in the formation of a concentration of 
metal ions in the vicinity of the metal surface which is 
sufficient to destabilise and coagulate the binder 
particles dispersed in the aqueous phase, then a coating 

25 film is deposited on the metal surface. 

The autophoretically depositable coating compositions (lb) 
generally have a low solids content of, for example, up to 
20 wt.%, wherein the lower limit is generally, for example, 

30 5 wt.%, and the upper limit for example 10 wt.%. In 

addition to the autophoretically depositable film- forming 
binder, the compositions contain water, acid and 
electrically conductive constituents, as well as in general 
oxidising agents, optionally together with crosslinking 

3 5 agents for the binder, extenders, pigments and conventional 
lacquer additives. 
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The autophoretically depositable coating compositions (lb) 
may be physically drying or crosslinkable with the 
formation of covalent bonds. The autophoretic lacquers (lb) 
which crosslink with the formation of covalent bonds may be 
5 self-crosslinking or extrinsically crosslinking systems. 

The autophoretic lacquers (lb) usable for the production of 
the primer layer in the process according to the invention 
contain one or more film-forming binders containing per se 

10 neutral or anionic groups. In particular in the event that 
the binders are not self-crosslinking or are physically 
drying or thermoplastic, the lacquers may optionally also 
contain crosslinking agents. Binders and optionally present 
crosslinking agents are in the form of an aqueous 

15 dispersion having a negative surface charge of the 

particles. The negative surface charge stabilises the 
dispersed particles in the aqueous phase. The negative 
surface charge may, for example, originate from anionic 
groups in the binder and/or in particular in the case of 

2 0 per se neutral binders, from an anionic emulsifier for the 

binder and the crosslinking agents. Examples of anionic 
groups in the binder are anionic groups of the binder per 
se, for example carboxyl groups or sulfonate groups, and/or 
anionic residues from production of the binder, for example 
25 from the production of a per se neutral binder. Examples of 
anionic residues from production of the binder are sulfate 
groups as residues remaining in the binder from a free- 
radical polymerisation initiated by peroxydisulf ate . No 
restrictions apply to either the binder component or to the 

3 0 crosslinking agent component; resins conventional in 

lacquers and familiar to the person skilled in the art may 
be used. Polyester, polyurethane , epoxy and/or polymer 
resins may, for example, be used as the film-forming 
binder. Polymer resins, i.e. binders produced by free- 
35 radical polymerisation, in particular by emulsion 

polymerisation or seed polymerisation, are particularly 
preferred. Conventional aqueous, thermoplastic polymer 
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dispersions (lattices) which contain homo- or copolymers of 
olefinically unsaturated monomers having glass transition 
temperatures of for example between 0 and 100 °C as the 
disperse phase are particularly preferred. Examples of 
5 suitable olefinically unsaturated monomers for the 

synthesis of such homo- and copolymers are (meth) acrylic 
acid esters, such as for example methyl (meth) acrylate, 
ethyl (meth) acrylate, n-butyl (meth) acrylate , hydroxyethyl 
(meth) acrylate , hydroxypropyl (meth) acrylate , ethylhexyl 

10 (meth) acrylate; glycidyl esters of unsaturated carboxylic 
acids, such as for example glycidyl (meth) acrylate ; 
(meth) acrylamide , (meth) acrylonitrile, monomers containing 
anionic groups, such as alkali metal, for example sodium, 
2-sulf oethylmethacrylate, (meth) acrylic acid; as well as 

15 monomers having no further functional groups or other 

functional groups, such as for example ethylene, styrene, 
vinyl chloride, vinyl idene chloride, vinyl acetate, 
butadiene. Examples of aqueous polymer dispersions suitable 
for the purposes of the invention are styrene/butadiene , 

20 butadiene/acrylonitrile , vinyl chloride, ethylene/vinyl 
acetate and vinylidene chloride copolymer dispersions . 

(Meth) acrylic here denotes acrylic and/or methacrylic . 

25 Selection of the optionally present crosslinking agent is 
determined by the functionality of the binders, i.e. the 
crosslinking agents are selected from among conventional 
crosslinking agents familiar to the person skilled in the 
art in such a manner that they have a reactive 

3 0 functionality complementary to the functionality of the 
binders. Examples of such complementary functionalities 
between binders and crosslinking agents are : 
hydroxyl/methylol ether, hydroxyl /blocked isocyanate. 
Providing that they are mutually compatible, two or more 

3 5 such complementary functionalities may simultaneously be 
present in an autophoretic lacquer (lb) . The crosslinking 
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agents optionally used in the autophoretic lacquers (lb) 
may be present individually or as a mixture. 

The autophoretically depositable coating compositions (lb) 
5 contain one or more free acids in a quantity to establish 
the above-stated pH range and preferably also one or more 
oxidising agents. Examples of preferred acids are inorganic 
acids, such as hydrochloric acid, phosphoric acid, sulfuric 
acid, nitric acid, and organic acids, such as formic acid, 
10 acetic acid. Hydrofluoric acid is particularly preferred. 
Examples of preferred oxidising agents are chromate, 
dichromate, bromate, chlorate, perchlorate, permanganate, 
persulfate, peroxydisulf ate . Hydrogen peroxide is 
particularly preferred. 

15 

A particularly preferred combination of acid and oxidising 
agent is the combination hydrofluoric acid/hydrogen 
peroxide . 

2 0 The autophoretically depositable coating compositions (lb) 

contain constituents which confer electrical conductivity. 
They are intended to impart to the primer layer in the 
stoved state a sufficiently low specific resistance, 
generally of below 10® Q cm, for example between 10^ and 
25 10® Q cm, for the electrophoretic deposition of a further 

coating layer of an electrophoretically depositable coating 
composition (II) . Examples of such components are 
particulate electrical conductors or semi-conductors, as 
are conventional for this purpose and familiar to the 

3 0 person skilled in the art, for example iron oxide black, 

graphite, conductive carbon black, metal powders, for 
example of copper or stainless steel, molybdenum disulfide, 
special conductive pigments based on mica flakes, for 
example mica flakes coated with antimony-doped tin dioxide. 
3 5 The constituents which impart electrical conductivity are 
present in the autophoretically depositable coating 
composition (lb) in a quantity such that the desired 
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specific resistance of the coating layer deposited 
therefrom is achieved in the stoved state. Relative to the 
solids content of the autophoret ically deposited coating 
composition (lb) , the proportion of the constituent or 
5 constituents which impart (s) electrical conductivity is, 
for example, between 1 and 30 wt.%. The proportion may 
readily be determined by the person skilled in the art; it 
is dependent, for example, on the specific weight, specific 
electrical conductivity and particle size of the 
10 constituents used to impart electrical conductivity. One or 
more of these constituents may be present in combination. 

The autophoretically depositable coating compositions (lb) 
may contain pigments and/or extenders. Pigments which may 
15 be considered are, for example, conventional inorganic or 
organic pigments, in particular acid-resistant pigments 
and/or extenders. Examples are carbon black, titanium 
dioxide, iron oxide pigments, kaolin, talcum or silicon 
dioxide as well as anti-corrosion pigments, 

20 

Pigments, extenders and constituents conferring electrical 
conductivity to the stoved autophoretic lacquer (lb) may, 
for example, be used in formulating the autophoretic 
lacquer (lb) as pigment suspensions (pigment slurries) or 

25 ground pigment preparations in water and/or organic, water- 
miscible solvents, such as glycols, for example ethylene 
glycol , propylene glycol ; alcohols , for example sec . - 
butanol and hexanol; glycol ethers, for example ethoxy- 
propanol, methoxypropanol and butoxyethanol . Such ground 

3 0 pigment preparations are commercially available and are 

offered for sale, for example, by the company Hoechst under 
the name Colanyl® . 

The autophoretically depositable coating compositions (lb) 
3 5 usable in the process according to the invention may 

furthermore contain conventional additives. Examples of 
these are conventional lacquer additives, such as wetting 



agents, anionic and/or nonionic emulsif iers, protective 
colloids, levelling agents, corrosion inhibitors, 
plasticisers, anti-f oaming agents, solvents for example as 
film- forming auxiliaries, light stabilisers, fluorides, in 
5 particular for example iron trifluoride, hydrogen 
fluorides, complex fluorine anions, for example 
tetraf luoroborates , hexaf luoroz irconates , 
hexaf luorotitanates . 

10 Substrates for the second preferred embodiment of the 
process according to the invention are electrically 
conductive, autophoretically coatable metal surfaces, in 
particular metal assemblies, preferably unfinished vehicle 
bodies having metallic surfaces. These may have been 

15 manufactured from a single metal or constructed using 
composite methods from two or more metallic materials 
and/or from plastic components provided with a suitable 
metal layer. Metallic surfaces which may be considered are 
conventional metal surfaces familiar to the person skilled 

2 0 in the art, for example of iron, zinc, aluminium or 

corresponding alloys, as well as, for example, galvanised 
steel surfaces, which may be attacked by autophoretic 
lacquer systems, in particular at an acidic pH of for 
example between 1 and 6 with the liberation of metal ions. 

2 5 The metal surfaces may be pretreated, for example by 

phosphating, and optionally be provided with passivation. 
It should be noted in this connection that the phrase 
"unfinished vehicle bodies" in particular includes not only 
unfinished motor vehicle bodies but also, for example, the 

3 0 components thereof and motor vehicle chassis having visible 

surfaces , 

The primer layer of an autophoretically depositable coating 
composition (lb) is deposited autophoretically in the 
3 5 conventional manner onto these substrates, preferably using 
the dipping process, preferably in a dry film thickness of, 
for example, 5 to 25 fim, particularly preferably of 10 to 
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2 0 ju.m. Before subsequent coating with the electrophor- 
etically depositable coating composition (II) , the 
autophoretically deposited coating layer may be post- 
treated with water and/or optionally with special 
5 solutions, for example rinsed, before stoving. (In 

connection with the application of the autophoretically 
depositable coating composition, depending upon the nature 
of the autophoretic lacquer system, the term ^^stoving" may 
mean stoving with chemical cross linking of the 

10 autophoretically deposited coating layer or a purely 

physical drying at elevated temperature, for example with 
fusion or sintering and formation of a continuous 
autophoretic lacquer coating) . Stoving proceeds at the 
temperatures adapted to the autophoretic lacquer system 

15 used of, for example, between 80 and 190°C, preferably 
between 100 and 160 °C. 

In the third, particularly preferred embodiment of the 
process according to the invention, a primer layer of an 

20 electrophoretically depositable coating composition (Ic) is 
electrophoretically deposited and stoved, wherein an 
electrically conductive coating layer is obtained in the 
stoved state. The second layer may then be applied by 
electrophoretic deposition of an electrophoretically 

25 depositable aqueous coating composition (II) other than 
(Ic) . 

Electrophoretically depositable coating compositions (Ic) 
which may be used are per se known anodically or 

3 0 cathodically depositable electrocoating lacquers, wherein 
it is the case that the electrophoretically depositable 
coating composition (Ic) contains constituents which impart 
a sufficiently low specific resistance to the primer layer 
in the stoved state for the electrophoretic deposition of a 

3 5 further electrophoretically depositable coating composition 
(II) other than (Ic) . 



The electrophoretically depositable coating compositions 
(Ic) are aqueous coating compositions having a solids 
content of up to 5 0 wt.%, for example of up to 2 0 wt.%, 
wherein the lower limit is, for example, around 10 wt , % , 
The solids content is formed from binders conventional for 
electrocoating, wherein at least a proportion of the binder 
bears ionic substituents and/or substituents convertible 
into ionic groups, optionally together with groups capable 
of chemical crosslinking, together with optionally present 
crosslinking agents, electrically conductive constituents, 
extenders, pigments and conventional lacquer additives. 

The ionic groups or groups convertible into ionic groups of 
the binders may be anionic groups or groups convertible 
into anionic groups, for example acid groups, such as 
-COOH, -SO3H and/or -PO3H2 and the corresponding anionic 
groups neutralised with bases. They may also be cationic 
groups or groups convertible into cationic groups, for 
example basic groups, preferably basic groups containing 
nitrogen; these groups may be in quaternised form or they 
are converted into ionic groups with a conventional 
neutralising agent, for example an organic monocarboxylic 
acid, such as for example formic acid or acetic acid. 
Examples are amino, ammonium, for example quaternary 
ammonium, phosphonium and/or sulfonium groups. 

Anodically depositable electrocoating binders and lacquers 
containing the conventional anionic groups may, for 
example, be used. These are, for example, binders based on 
polyesters, epoxy resin esters, (math) acrylic copolymer 
resins, maleate oils or polybutadiene oils having a weight 
average molecular weight (Mw) of, for example, 300-10000 
and an acid value of, for example, 35-300 mg of KOH/g. The 
binders bear, for example, -COOH, -SO3H and/or -PO3H2 
groups. Once at least a proportion of the acid groups has 
been neutralised, the resins may be converted into the 
aqueous phase. The binders may be self -crosslinking or 
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extrinsically crosslinking . The lacquers may thus also 
contain conventional crosslinking agents, for example 
triazine resins, crosslinking agents which contain 
transesterif iable groups or blocked polyisocyanates . 

5 

Conventional cathodic electrocoating lacquers based on 
cationic or basic binders are also usable for the 
production of the primer layer. Such basic resins are, for 
example, resins containing primary, secondary and/or 

10 tertiary amino groups, the amine values of which are, for 
example, from 2 0 to 250 mg of KOH/g. The weight average 
molecular weight (Mw) of the base resins is preferably 300 
to 10000. Examples of such base resins are 
amino (meth) acrylate reins, aminoepoxy reins, aminoepoxy 

15 resins having terminal double bonds, aminoepoxy resins 
having primary OH groups, atninopolyurethane resins, 
polybutadiene resins containing amino groups or modified 
epoxy resin/carbon dioxide/amine reaction products. These 
base resins may be self -crosslinking or they are used mixed 

2 0 with known crosslinking agents. Examples of such 

crosslinking agents are amino resins, blocked 
polyisocyanates, crosslinking agents having terminal double 
bonds, polyepoxy compounds or crosslinking agents which 
contain transesterif iable groups. 

25 

The electrocoating lacquer composition (Ic) contains 
constituents which confer electrical conductivity. They are 
intended to impart to the primer layer in the stoved state 
a sufficiently low specific resistance, generally of below 

3 0 10® Q cm, for example between 10^ and 10® Q cm, for the 

electrophoretic deposition of a further coating layer of 
the electrophoretically depositable coating composition 
(II) . Examples of such components are particulate 
electrical conductors or semi-conductors, such as for 
3 5 example iron oxide black, graphite, conductive carbon 

black, metal powders, for example of aluminium, copper or 
stainless steel, molybdenum disulfide, special conductive 
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pigments based on mica flakes, for example mica flakes 
coated with antimony -doped tin dioxide, or also polymers 
exhibiting electrical conductivity, such as for example 
preferably polyaniline. The constituents which impart 
5 electrical conductivity are present in the electrocoating 
lacquer composition (Ic) in a quantity such that the 
desired specific resistance of the coating layer deposited 
therefrom is achieved in the stoved state . Relative to the 
solids content of the autophoretically deposited coating 

10 composition (Ic) , the proportion of the constituent or 
constituents which impart (s) electrical conductivity is, 
for example, between 1 and 3 0 wt . % . The proportion may 
readily be determined by the person skilled in the art; it 
is dependent, for example, on the specific weight, specific 

15 electrical conductivity and particle size of the 

constituents used to impart electrical conductivity. One or 
more of these constituents may be present in combination. 

In addition to the base resins and optionally present 
20 crosslinking agent and the constituents present in the 
electrocoating lacquer composition (Ic) which impart 
electrical conductivity to the primer layer in the stoved 
state, the electrocoating lacquer composition (Ic) may 
contain pigments, extenders and/or conventional lacquer 
25 additives. Pigments which may be considered are, for 

example, conventional inorganic and/or organic colouring 
pigments, such as for example titanium dioxide, iron oxide 
pigments, carbon black, phthalocyanine pigments, 
quinacridone pigments. Examples of extenders are kaolin, 
30 talcum or silicon dioxide. 

The pigments may be dispersed to yield pigment pastes, for 
example using known paste resins . 

35 Possible additives are the conventional additives as are in 
particular known for electrocoating lacquer compositions. 
Examples of these are wetting agents, neutralising agents. 
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levelling agents, catalysts, corrosion inhibitors, anti- 
f earning agents, solvents. 

It is preferred in the process according to the invention 
5 to use a cathodic electrocoating lacquer composition as the 
electrocoating lacquer composition (Ic) . 

Suitable substrates for the third, particularly preferred 
embodiment of the process according to the invention are 

10 electrically conductive, electrophoretically coatable 

assemblies, for example metal assemblies. Automotive bodies 
or components thereof are in particular suitable; they may 
consist of pretreated or unpretreated metal or plastic 
which is electrically conductive or provided with an 

15 electrically conductive layer. 

The first coating layer of the electrophoretically 
depositable coating composition (Ic) is deposited 
electrophoretically in the conventional manner onto these 

2 0 substrates in a dry film thickness of, for example, 

5 to 15 jim and stoved at temperatures of, for example, 
between 130 and 180°C. 

The stoved primer layer obtained in the first preferred 
25 embodiment of the process according to the invention using 
coating composition (la) or in the second preferred 
embodiment of the process according to the invention using 
coating composition (lb) or in the third, particularly 
preferred embodiment of the process according to the 

3 0 invention using coating composition (Ic) covers the entire 

surface of the substrate. 

The resultant substrate, preferably an automotive body, 
provided with an electrically conductive, stoved primer 
35 layer having a specific resistance of in particular below 
10®, for example of between 10^ and 10® Q cm is provided 
with the second coating layer by electrocoating of an 
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electrophoretically depositable coating composition (II) 
other than the electrophoretically depositable coating 
composition (Ic) and stoved. The plastic film may 
subsequently be applied according to the invention. 

5 

The second coating layer may or may not influence the 
decorative impression of a laminar structure produced 
according to the invention, the second coating layer 
preferably does have an influence on the decorative effect. 
10 In this case, the electrophoretically depositable coating 
compositions (II) are in particular colouring and/or effect 
coating compositions. 

In the process according to the invention, the second 
15 coating layer may be produced using per se known anodically 
or cathodically depositable electrocoating lacquers as the 
electrocoating lacquer compositions (II) other than the 
electrocoating lacquer compositions (Ic) . 

2 0 The electrocoating lacquer compositions (II) are in 

particular aqueous coating compositions having a solids 
content of up to 50 wt.%, for example of up to 2 0 wt.%, 
wherein the lower limit is, for example, around 10 wt.%. 
The solids content is formed from binders conventional for 
25 electrocoating, wherein at least a proportion of the binder 
bears ionic substituents and/or substituents convertible 
into ionic groups, optionally together with groups capable 
of chemical crosslinking, together with optionally present 
crosslinking agents, extenders, pigments or additives 

3 0 conventional in lacquers. 

With regard to the ionic groups, the binders, and the 
optionally present crosslinking agents, the statements made 
above in connection with the electrocoating lacquer 
3 5 compositions (Ic) apply. 
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An anodic electrocoating lacquer composition is preferably 
used as the electrocoating lacquer composition (II) . 

In addition to the base resins and optionally present 
5 crosslinking agent, the electrocoating lacquer compositions 
(II) may contain colouring and/or effect pigments, 
extenders and/or additives conventional in lacquers. In 
particular, they contain colouring and/or effect pigments, 
preferably only colouring absorption pigments, if the 

10 second coating layer has an influence on the decorative 
effect of a laminar structure produced according to the 
invention. Pigments which may be considered are, for 
example, conventional inorganic and/or organic coloured 
pigments and/or effect pigments, such as titanium dioxide, 

15 iron oxide pigments, carbon black, phthalocyanine pigments, 
quinacridone pigments, metal pigments, for example made 
from titanium, aluminium or copper, interference pigments, 
such as for example aluminium coated with titanium dioxide, 
coated mica, graphite effect pigments, lamellar iron oxide 

20 or lamellar copper phthalocyanine pigments. Examples of 
extenders are kaolin, talcum or silicon dioxide. 

The pigments may be dispersed to yield pigment pastes, for 
example using known paste resins . Especially in the case of 
25 anodic electrocoating lacquer compositions (II) , it is 
possible to use those pigment pastes as are used in the 
sprayable aqueous base lacquers familiar to the person 
skilled in the art for the production of two-layer lacquer 
coatings of the base lacquer/clear lacquer type. 

30 

Conventional additives, as are in particular known for 
electrocoating lacquer compositions, are possible 
additives. Examples of these are wetting agents, 
neutralising agents, levelling agents, catalysts, corrosion 
35 inhibitors, ant i -foaming agents, solvents, light 

stabilisers optionally in combination with anti-oxidants . 



The second coating layer is preferably applied in a dry 
film thickness of, for example, 10 to 50 /u.m, particularly 
preferably of between 15 and 40 ^im, and stoved at elevated 
temperatures, for example between 13 0 and 180°C. The second 
coating layer generally has virtually no electrical 
conductivity, i.e. in the stoved state it exhibits a 
specific resistance of in general above 10^ Q cm. 

The second coating may, but need not, extend over the 
entire area of the three-dimensional substrate. It is 
accordingly possible, for example, especially in the second 
and third embodiments of the process according to the 
invention, to provide a first coating over the entire area 
by applying a primer coat of the primer coating composition 
(lb) or (Ic) and to provide a second coating of the 
electrocoating lacquer composition (II) substantially only 
on the external areas, in particular on the visible 
surfaces of the substrate to be provided with the laminar 
structure, i.e. for example not in confined cavities of a 
vehicle body. Once the second coating layer deposited from 
the electrocoating lacquer composition (II) has been 
stoved, the plastic film is applied. This is preferably 
performed only on external areas, in particular on the 
visible surfaces of a three-dimensional substrate, for 
example preferably on the external visible surfaces of an 
automotive body. 

The plastic films applied in the process according to the 
invention in particular comprise those made from 
thermoplastics or composite films of two or more plies of 
one or more different thermoplastics. Examples of suitable 
thermoplastics are polyolefin plastics, polyamide, 
polyvinyl chloride. Plastic films made from polyvinyl 
chloride are preferred. The plastic films generally have a 
thickness of 20 to 200, preferably of 40 to 100 ptm and they 
determine, either alone or in conjunction with the 
underlying lacquer layer produced from the coating 
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composition {II) , the decorative effect of the lamellar 
structures produced according to the invention. The plastic 
films also contribute towards the protective action of the 
laminar structures produced according to the invention, for 
5 example providing protection from damage by stone impact, 
in particular when thick plastic films are used. 

The plastic films used in the process according to the 
invention may be non- transparent and cover the substrate 

10 completely opaquely, such that the decorative effect of a 
laminar structure produced according to the invention is 
determined solely by the plastic film. The plastic film 
may, for example, be coloured on the surface or consist of 
a through-coloured plastic. Through- coloured plastics 

15 contain an adequate quantity of pigments and plastic films 
produced therefrom are non- transparent . The plastic films 
may, however, also additionally be provided with an 
opaquely pigmented lacquer layer or an opaque print (for 
example as a pattern or representational image) . Pigments 

20 which may be considered for through- colouring the plastic 

or for pigmenting the opaque lacquer layer are conventional 
inorganic and/or organic colouring and/or effect pigments, 
such as for example titanium dioxide, carbon black, iron 
oxide pigments, phthalocyanine pigments, quinacridone 

2 5 pigments, metal pigments, for example made from aluminium, 

interference pigments, such as for example aluminium coated 
with titanium dioxide, coated mica or lamellar copper 
phthalocyanine pigments. Preferably, only absorption 
pigments are present, i.e. the non- transparent plastic 

3 0 films are preferably plain coloured plastic films. The non- 

transparent plastic films may have additional lacquer 
layers and/or be printed (for example with a pattern or 
image) . 

35 Preferably, however, transparent plastic films which 

determine the decorative effect of the laminar structures 
produced according to the invention in conjunction with the 
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coating layer produced from the electrocoating lacquer 
composition {II) are used in the process according to the 
invention. 

5 The transparent plastic films may be colourless or 

transparently coloured, for example preferably with dyes 
soluble in the plastic. Colouring may also be provided, 
optionally also in addition to the use of soluble dyes, by 
a small, non-opaque quantity of colouring pigments or of 
10 sufficiently finely divided colouring pigments. 

The transparent plastic films may also contain effect 
pigments . 

15 The transparent plastic films may also be non-opaquely 

lacquer coated and/or printed (for example with a pattern 
or image) . Lacquer coatings which may be considered are 
both clear lacquer layers and single or multi- layer 
transparent coloured and/or effect lacquer coatings. 

20 

The transparent or non- transparent plastic films used in 
the process according to the invention may have a 
structure, for example be embossed, but the plastic films 
preferably have a smooth, in particular glossy, surface. 

25 

The plastic films are preferably applied in the form of a 
set of films, i.e. they are preferably in the form of a 
number of plastic films cut to fit the individual visible 
surfaces of a three-dimensional substrate. The individual 

3 0 plastic films in a set may be of differing designs. In the 
event that the individual films are of differing designs, 
substrates may be provided with an overall appearance which 
is non-uniform with regard to the decorative effect. The 
individual plastic films of a set preferably have the same 

35 design. 



The laminar structures are produced according to the 
invention by applying the plastic films onto the coating 
layers of the electrocoating lacquer composition (II) which 
have been deposited and stoved. Application preferably 
involves an adhesive bond, which may optionally be promoted 
by suitable measures, for example the action of heat and/or 
vacuum. Adhesive bonding may be achieved by using a hot- 
melt adhesive, aqueous dispersion adhesive or a solvent- 
based adhesive or the plastic films are self-adhesive 
plastic films provided with a pressure sensitive adhesive 
on their reverse side, which are applied after removal from 
a flat backing sheet. Especially where self-adhesive 
plastic films are used, it is particularly simple, if 
desired, to renew the outer layer of a laminar structure 
produced according to the invention by removing the old 
self-adhesive film and applying a new one. The original 
design may here be selected or the design may be changed by 
selecting a different plastic film. 

The plastic films may be adhesively bonded not only in an 
industrial context, for example by an automotive 
manufacturer, but also in a trade context, for example in a 
motor vehicle workshop, or in a do-it-yourself context by 
the final consumer. Especially in the trade and do-it- 
yourself context, self-adhesive plastic films are 
preferably used, particularly preferably a set of self- 
adhesive plastic films, for example in the case of 
automotive vehicles with an appropriate number of plastic 
films cut to fit the individual visible surfaces of the 
vehicle bodywork. 

The process according to the invention is particularly 
convenient for providing a surface finish on those three- 
dimensional substrates, for example automotive bodies or 
parts thereof, which are of a simple shape, i.e. which have 
smooth or curved surfaces without numerous corners, edges, 
beads and angles. 
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This invention also relates to the protective and 
decorative laminar structures applied using the process 
according to the invention onto the surface of three- 
dimensional substrates, the laminar structures consisting 
5 of a primer layer produced from a primer coating 

composition (la) or (lb) or (Ic) , a coating layer of an 
electrocoating lacquer composition (II) applied thereon and 
a plastic film adhesively bonded thereon. 

10 The process according to the invention permits three- 
dimensional, electrically conductive substrates, in 
particular automotive bodies, to be provided with a 
protective and decorative laminar structure. Especially 
when transparent plastic films are used as the outer layer 

15 of the laminar structure produced according to the 

invention, numerous decorative variants may be produced. 
For example, it is possible to divide the substrates primed 
using the primer coating composition (la) or (lb) or (Ic) 
into a number of groups corresponding to the number of 

20 electrocoating lacquer compositions (II) available with 
different coloured pigments. Each of the resultant groups 
of primed substrates may then be provided with a second 
coating layer of one of the differently pigmented electro- 
coating lacquer compositions (II) . The number of 

25 electrocoating lacquer compositions (II) used in different 
shades is preferably limited. Different transparent plastic 
films may then be applied onto the substrates which have 
been provided with the second coating layer in one of a 
limited variety of shades. In this manner, it is possible 

3 0 to produce the various possible combinations of transparent 
plastic films with the available number of differently 
coloured precoated substrates. 

The process according to the invention is logistically 
35 straightforward, it may be performed with a limited number 
of different coating compositions, spray application of 
coating compositions and thus the consequent formation of 
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the waste typical of lacquer spraying are avoided. The 
process according to the invention permits the surface of 
three-dimensional substrates, in particular motor vehicles, 
to be provided with a protective coating and decorative 
5 finish. Consistent colouring or effects may thus be applied 
even to assemblies of different substrate components. 



Patent Claims 



1. A process for the production of a three-dimensional 
substrate provided with a protective and decorative 
laminar structure, characterised in that a primer 
layer of a coating composition (I) which is 
electrically conductive in the stoved state is applied 
without spraying onto an electrically conductive 
substrate and stoved, whereupon a substrate not yet in 
the desired three-dimensional shape is shaped, 
whereupon a second coating layer of an electrophor- 
etically depositable coating composition (II) is 
electrophoretically deposited and stoved and whereupon 
a plastic film is applied. 

2. A process according to claim 1, characterised in that 
the conductive primer layer is applied by brushing, 
roller application, dipping or flow coating. 

3. A process according to claim 1 or 2 , characterised in 
that the conductive primer layer is applied using the 
coil coating process by autophoretic deposition or 
electrophoretic deposition. 

4. A process according to any one of claims 1, 2 or 3 , 
characterised in that the conductive primer layer is 
applied onto the entire surface of the substrate. 

5. A process according to any one of claims 1 to 4 , 
characterised in that, once the conductive primer 
layer has been applied and stoved, the substrate is 
shaped three-dimensionally and optionally previously 
stamped or cut . 

6. A process according to any one of claims 1 to 5 , 
characterised in that the substrate is in the form of 



components which are combined into an assembly before 
application of the second coating layer. 

A process according to any one of claims 1 to 5 , 
characterised in that the conductive primer layer is 
applied onto both sides of a substrate in the form of 
a sheet metal coil using the coil coating process and 
stoved, sheet metal components are stamped out from 
the coil and shaped and then provided with the second 
coating layer by electrophoretic deposition. 

A process according to any one of claims 1 to 7 , 
characterised in that it is used for coating motor 
vehicles or the components thereof. 

A decorative laminar structure obtained using the 
process of any one of claims 1 to 8 . 

A three-dimensional substrate provided with a 
protective and decorative laminar structure obtained 
according to any one of claims 1 to 8 . 
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Abstract; 

Process for the production of a three-dimensional substrate 
provided with a protective and decorative laminar 
5 structure, in which a primer layer of a coating composition 
(I) which is electrically conductive in the stoved state is 
applied without spraying onto an electrically conductive 
substrate and stoved, whereupon a substrate not yet in the 
desired three-dimensional shape is shaped, whereupon a 
10 second coating layer of an electrophoretically depositable 
coating composition (II) is electrophoretically deposited 
and stoved and whereupon a plastic film is applied. 
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